This paper examines whether changes in personality traits influenced life satisfaction (LS). This involved investigating whether these associations were moderated by age and mediated by hedonic balance (i.e., positive and negative affect). Participants included 11,104 Australian adults aged 18-79. years, with data available from two time points (baseline and 4-year follow up). Latent difference score modeling indicated that increased neuroticism was associated with lower LS, whereas increased extraversion, conscientiousness, and agreeableness were associated with higher LS. These relationships were moderated by age, and were less evident in older adults. Hedonic balance partially mediated the relationships between change in neuroticism and extraversion with LS. These findings provide important insights into longitudinal associations between personality change and LS. 
Introduction
Subjective well-being (SWB) refers to how individuals evaluate their lives, and encompasses life satisfaction (LS), happiness, job satisfaction, and emotional reactions to events (Diener et al., 2003 and Realo and Dobewall, 2011) . It has implications for numerous outcomes including marriage quality, job performance, social functioning, health, and quality of life (Realo & Dobewall, 2011) . LS is an important cognitive component of SWB that incorporates an individual's subjective judgment and/or evaluation of their life drawing on any information they deem relevant (Diener et al., 2003) . It predicts happiness and quality of life (Diener et al., 2003) , and has been widely examined in a range of different disciplines.
Several studies have reported relationships between personality traits and LS (Boyce et al., 2013 , Mroczek and Spiro, 2005 and Specht et al., 2013 . For instance, extraversion (E), conscientiousness (C), and agreeableness (A) are positively associated with LS, with neuroticism (N) inversely associated with LS (Mroczek & Spiro, 2005) ; openness to experience (O) is not a consistent correlate of LS (Heller, Watson, & Illies, 2004) . Factors such as hedonic balance (i.e., positive and negative affect) have been proposed to underlie the association between personality traits and LS (Schimmack, Radhakrishnan, Oishi, Dzokoto, & Ahadi, 2002) .
The objective of this paper is to investigate whether changes in personality traits over time are associated with LS. We extend on existing literature by examining whether these longitudinal relationships are moderated by age and mediated by hedonic balance. In aggregate, this paper aims to provide an improved understanding of the longitudinal relationship between personality change and LS.
Personality change and LS
Longitudinal studies have examined the relationship between personality and LS, with personality traits assessed at a single time-point (i.e., at baseline). Although there is evidence of stability in personality traits, a potential limitation of these studies is that there is potential for continued personality development across the life span (Roberts and DelVecchio, 2000 , Specht et al., 2011 and Turiano et al., 2012 . Longitudinal studies have shown that levels of C and A increase with age, whereas N gradually decreases (Roberts & Mroczek, 2008) ; O increases in young adulthood, stabilises during middle adulthood, and declines thereafter Mroczek, 2008 and Specht et al., 2011) . Certain facets of E such as social dominance may also change with age Mroczek, 2008 and Specht et al., 2011) .
Personality change likely reflects a combination of genetic (e.g., intrinsic maturation) and environmental factors, such as changing physical and social environments, and significant life events (McCrae and Costa, 2008 , Roberts and Mroczek, 2008 and Specht et al., 2011 . It addition, it has been linked with a range of outcomes (Magee et al., 2013 , Mroczek and Spiro, 2007 , Roberts and Mroczek, 2008 and Turiano et al., 2012 . For instance, individuals with increased N over time have poorer mental and physical health, whereas increased E is linked with improved health (Magee et al., 2013 , Mroczek and Spiro, 2007 , Roberts and Mroczek, 2008 and Turiano et al., 2012 . Boyce et al. (2013) found that personality change predicted LS in a sample of 8625 Australian adults aged 15-93 years old drawn from the Household, Income and Labour Dynamics in Australia (HILDA) Survey. In particular, increases in E, A, C and O over time were associated with higher LS, whereas increases in N were linked with lower LS.
An important consideration when looking at these associations is that the nature and rate of changes in personality and LS vary by age. For instance, personality change is most pronounced during young adulthood and becomes less marked with increasing age. Thus, the effects of personality change on LS could be greater in younger than older adults. LS is high during young adulthood, declines in middle adulthood, and increases during older adulthood (Realo & Dobewall, 2011) . Changes in personality traits may partially underlie the decline in LS observed during young adulthood. However, as personality change becomes less pronounced with increasing age, other factors (e.g., retirement) may influence LS in older age with personality change being less influential. Therefore, it is important to investigate whether age moderates the associations between personality change and LS.
Hedonic balance as a mediator
A range of mechanisms may link personality change with LS. Schimmack, Radhakrishnan, et al. (2002) proposed a mediator model to explain the relationship between baseline measures of personality and LS. This model involved conceptualising the relationship between personality and LS as a system mediated by hedonic balance (the ratio of positive to negative affect experienced by an individual). The mediator model proposes that higher E could facilitate expansion of one's social networks and interactions, leading to a positive hedonic balance where positive affect outweighs negative affect. In turn, the positive hedonic balance could promote more favourable ratings of LS (Mroczek & Spiro, 2005) . In contrast, higher N is linked with greater emotional reactivity to life events, which could increase the likelihood of experiencing more negative emotions such as depression and anxiety (Mroczek & Spiro, 2005) . High N could therefore promote a negative hedonic balance, and lead to lower ratings of LS.
This model has received some support, with the relationships of baseline measures of N and E with LS found to be mediated by hedonic balance . Hedonic balance could also account for the associations between personality change and LS. This is because individuals who become more neurotic over time may experience a negative hedonic balance which could contribute to poorer LS. In contrast, individuals who become more extraverted over time could derive more pleasure out of doing things they enjoy (a positive hedonic balance) and hence have higher LS. These pathways have yet to be examined in relation to personality change.
Aims of this study
The objective of this paper was to investigate the relationship between personality change and LS in adults using data from the HILDA survey. Boyce et al. (2013) previously examined HILDA data and using fixed effects regression found that changes in personality traits were associated with LS. Although these findings provided important insights, fixed effects regression removes between-subject variation from the model to focus on withinsubject variation. One problem with this approach is that it removes factors considered to be stable over time but that may contribute to between-subjects differences. As outlined above, age is one between-subjects factor that could moderate the association between personality change and LS, but this cannot be captured in a fixed-effects model. Therefore in the present article, we utilised latent change score modeling which not only estimates both betweensubject and within-subject differences in change, but minimises measurement error over time by expressing personality change as a latent variable (Selig & Preacher, 2009 ). In addition, it allows us to extend on existing research by examining whether age moderates these associations and whether hedonic balance is a mediator linking changes in N and E with LS.
Methods

Participants and design
The HILDA Survey is a longitudinal study that collects data through interviews and self-completion surveys on household and family variables from a broadly representative sample of Australians (Wooden, Freidin, & Watson, 2002) . Data were first collected in 2001 (Wave 1), with 13,969 participants providing data; follow up data are collected every 12 months (Wooden et al., 2002) . Approval to use the HILDA data was obtained from our university's Human Research Ethics Committee. We focused specifically on data from Waves 5 and 9, as these are the two time points where information on both personality and LS are available. We refer to Waves 5 and 9 as Times 1 and 2, respectively in the remainder of this paper.
The sample included 11,104 adults aged 20-79 years (M = 45.27, SD = 15.59) at Time 1, which included a relatively equal proportion of males (47.3%) and females (52.7%).
Data were available from 9323 participants at Time 2, indicating an attrition rate of 16.0%.
Missing data were dealt with using Full Information Maximum Likelihood estimation, which is preferred over other methods (e.g., imputation and pairwise deletion) because of greater efficiency and reduced bias (Bandalos, 2002) .
Measures
Personality
Personality was assessed at Times 1 and 2 using a 36-item version of Goldberg's Big Five Markers Scale (Saucier, 1994) . Each item consists of a single adjective (e.g., "talkative") requiring participants to indicate how well each item described them on a 7-point Likert scale from "does not describe me at all" to "describes me very well". N consisted of eight items, with adjectives such as jealous, envious, and selfish (Cronbach's α = 0.83). C comprised seven adjectives reflecting organization and orderliness (α = 0.79). E was reflected by seven adjectives representing talkativeness and liveliness (α = 0.75), with A assessed according to four items reflecting warmth and kindness (α = 0.78). Finally, O was reflected by six items encompassing creativity, complexity, and imagination (α = 0.74).
Life satisfaction
LS was assessed using a single item: 'All things considered, how satisfied are you with your life as a whole these days?' which was assessed on an 11-point scale from 'dissatisfied' to 'satisfied'. This widely used item has been shown to produce reliable and valid indications of LS ( Diener et al., 2003 , Fujita and Diener, 2005 , Realo and Dobewall, 2011 and Veenhoven, 1996 , with scores corresponding closely with LS scales that include multiple items ( Realo and Dobewall, 2011 and Veenhoven, 1996) .
Positive and negative affect
Nine items drawn from the Short-Form Health Survey 36 were used to assess positive and negative affect. Four items examined the extent to which an individual had 'been a happy person', 'felt full of life', 'felt calm and peaceful', and had 'a lot of energy' over the past 4 weeks; individuals responded on a six-point Likert scale from 'all of the time' to 'none of the time'. These items were considered to reflect positive affect (Cronbach's α = .87). The remaining five items assessed whether individuals had felt nervous, 'down in the dumps', down, worn out, and tired over the past 4 weeks on the same six point scale. These items were used to construct a scale of negative affect (Cronbach's α = .87).
Statistical analysis
There are many approaches to estimating change over time. A simple approach is to calculate a raw change score by subtracting the Time 2 value from the Time 1 value.
However, raw change scores are prone to measurement error especially when internal consistencies of these scales are lower. The reliability of the change score also depends on assumptions such as covariance and normality being met. For example, the reliability of the change score decreases as the covariance between the Times 1 and 2 scores increase. This is a problem since one would typically expect Times 1 and 2 scores to be correlated over time, particularly in the context of personality traits.
Latent change score modeling overcomes many of these issues (Ferrer and McArdle, 2010 and McArdle, 2009 ). Rather than summing item scores to estimate constructs at each time point, this approach utilises structural equation modeling to specify Times 1 and 2 scores as latent variables (Ferrer and McArdle, 2010 and McArdle, 2009) . A latent change score is then modeled, which results in a measure of change that is error free (because of fixed factor loadings) and not dependent on restrictive assumptions.
In this paper, we examined the longitudinal associations between personality (baseline personality and personality change) and LS using latent change score modeling (Ferrer and McArdle, 2010 and Preacher, 2009 ) performed with Mplus version 6.11 (Muthén & Muthén, 1998 . A simplified version of this model is shown in Fig. 1 . Each personality subscale was examined as a latent variable, with items parcelled to ensure a parsimonious model (Bandalos, 2002 and Little et al., 2007) . This involved randomly assigning relevant items into two parcels, and keeping parcel membership consistent at Times 1 and 2. The change in each personality trait between Times 1 and 2 was modeled as a latent change variable ( Ferrer and McArdle, 2010 and Preacher, 2009) . The model included age and sex as covariates, and controlled for LS assessed at Time 1. Fig. 1 . The relationship between personality change and life satisfaction. This model was extended to also test whether positive and negative affect mediated the relationship between personality change and life satisfaction.
Birth cohort-by-personality change interactions were then added to examine whether the relationship between personality change and LS differed by age. We examined four birth cohort categories at Time 1 (2005): 20-34 years (1971) (1972) (1973) (1974) (1975) (1976) (1977) (1978) (1979) (1980) (1981) (1982) (1983) (1984) (1985) , 35-49 years (1956-1970) , 50-64 years (1941) (1942) (1943) (1944) (1945) (1946) (1947) (1948) (1949) (1950) (1951) (1952) (1953) (1954) (1955) , and 65-79 years (1926) (1927) (1928) (1929) (1930) (1931) (1932) (1933) (1934) (1935) (1936) (1937) (1938) (1939) (1940) . The age categories used in the present paper provide an indication of young (20-34 years), middle aged (split into two categories:
35-49 and 50-64 years), and older adults (65-79 years). These categories are important given that a number of studies have reported different rates of personality change between young, middle, and older adults. Significant interactions were further investigated by performing the analyses again, stratified according to birth cohort.
The third phase of the analysis involved adding positive and negative affect to the model (with birth cohort-by-personality change interactions removed). This enabled examination of two indirect paths linking personality change with LS through positive affect and negative affect (both assessed at Time 2), controlling for positive affect and negative affect at Time 1. The significance of each indirect path was examined using using bootstrapping with 5000 resamples, and assessed according to 99% confidence intervals (Little et al., 2007 and Preacher, 2009) 
Results
Baseline measures of personality were associated with LS at Time 2, with N inversely associated with LS, whereas C, E, O, and A were positively associated with LS (Table 1) .
Personality change was associated with LS, with increased N over time linked with lower LS, and increased C, E, and A linked with higher LS. The model fit was appropriate as indicated by comparative fit index (.94), Tucker-Lewis index (.91), root-mean-square error of approximation (.06), and the standardized root-mean-square residual (.04) (Hu & Bentler, 1998 
Discussion
Increases in N over time were associated with lower LS, whereas increases in E, C, and A were associated with higher LS. These findings are consistent with Boyce et al. (2013) who also examined the HILDA survey but used a different statistical approach. In addition, our results indicate the effects of personality change on LS varied significantly by birth cohort with effects more pronounced in the younger adult groups. For example, the relationship between change in N and LS was strongest in the younger cohorts, but diminished with age.
The apparent influence of change in N on LS for the younger cohorts might reflect vulnerability to the pressures and uncertainties of young and middle adulthood (e.g. development of a career and financial autonomy, establishment of key relationships) and broader social issues (e.g. climate change, economic uncertainty) that may have greater relevance for these adults Mroczek, 2008 and Specht et al., 2011) .
Changes in N, E and A were not associated with LS in the eldest cohort, which could reflect the smaller magnitude of personality change observed with increased age (Roberts & Mroczek, 2008) . Declining physical and cognitive functioning, and chronic health conditions may have larger effects on LS relative to personality in this older cohort. In combination, these factors could explain why the nature of the relationships of changes in N, E, and A with LS are significantly more pronounced in younger adults.
A key contribution of the present paper is that hedonic balance partially mediated the association between changes in N and E with LS. In particular, increased N was associated with reduced LS through lower positive affect and higher negative affect; increased E was associated with higher LS through higher positive affect and lower negative affect. These findings are consistent with Schimmack, Radhakrishnan, et al.'s (2002) mediator model, which has not been previously applied to personality change. Increases in N over time could reflect changes in work and family life that contribute to greater emotional reactivity to life events (Specht et al., 2011) . More generally, during the period of this study (2005) (2006) (2007) (2008) (2009) , the global financial crisis occurred, with resultant financial strain likely to have contributed to considerable stress and hardship for many individuals (Sargent-Cox, Butterworth, & Anstey, 2011) . According to the mediator model, the effects of increased N on LS arise because of a negative hedonic balance, which occurs when negative emotions outweigh the experience of positive emotions (Schimmack, Radhakrishnan, et al., 2002) . Over time, this negative hedonic balance could contribute to poorer LS.
Increased E could reflect greater social support derived through expansion of social networks as adults enter the workforce, have families, experience more success, and become more assertive and confident (Roberts & Mroczek, 2008) . These factors could lead to a positive hedonic balance through heightened emotional support and experience of positive emotions over time; this could translate into higher LS (Schimmack, Radhakrishnan, et al., 2002) .
Greater E may also increase an individual's likelihood of fulfilling key aspects of a life script, which in turn may lead to greater positivity in the cognitive assessment of LS.
Hedonic balance appears to partially mediate the relationship between changes in N and E, and LS. However, partial mediation implies that other factors (e.g., changes in health status and significant life events such as marriage and having children) may also underlie these relationships. These and other factors may explain the links between increases in C and A, and improved LS observed in this study. For example, individuals with increased C may experience more success at work, have better work-life balance, and remain healthier due to engaging in health enhancing behaviours such as regular physical activity (Bogg & Roberts, 2004) . This may also lead to more positive life experiences and higher LS. Individuals who became more agreeable over time were also more likely to have higher LS. This is potentially because these individuals are more likely to develop higher quality friendships, have more career success, deal with stressful situations in a more positive manner, and have less conflict in social relationships (Jensen-Campbell, Knack, & Gomez, 2010) . This could also lead to more positive life experiences and hence greater LS.
Strengths and limitations
The large sample size was broadly representative of Australian adults and allowed us to investigate the relationships in different birth cohorts. The analytic approach is a rigorous way of assessing these relationships, and provides important insights into the nature of the associations between personality change and LS. Further, the use of an a priori model (Hedonic balance; Schimmack, Radhakrishnan, et al., 2002) to examine and further refine the relationship between personality change and LS indicates that temperament could make a genuine contribution to how well satisfied an individual is about their life course.
This study relied on a single item of LS, which is commonly used to assess LS (Diener et al., 2003 , Fujita and Diener, 2005 , Realo and Dobewall, 2011 and Veenhoven, 1996 . Although this has been shown to produce valid data, the single-item measure may not tap into specific components of LS, or lack sensitivity to changes in LS over time. Similarly, the Minimarkers scale (Saucier, 1994) of personality is widely used but consists of only 36-items which does not allow insight into more specific personality subtypes (e.g., perfectionism) which could be important for LS. The measure of N assesses components of neuroticism such as anxiety, but the valence of all items is negative, which may have contributed to the skewed distribution of scores in the sample. Finally, the O domain primarily reflected Intellect and overlooked other components of O which may also affect LS.
The present research covered a relatively brief snapshot of the total life trajectory, and larger periods of observation may be required to observe the full effects of personality change. This snapshot encompassed two time points for personality, which when examined using latent difference score modeling, provided a useful insight into the temporal relationship between these variables. However, the use of two time points to assess longitudinal relationships is limited and three or more time-points would allow for a more detailed investigation of these associations. Finally, although the large sample size is a key strength of this paper, the considerable statistical power means that small effect sizes are significant. The complex covariance structures within the model make it difficult to determine the effect size for each path. We therefore recommend that these results are interpreted cautiously. This is also important because personality change is likely to be incremental, and the effects of these changes could thus take a considerable amount of time to be realised and influence outcomes such as LS. Future studies that can obtain multiple repeated measures over a larger time frame would assist in clarifying this possibility.
Conclusion
LS is an important psychological construct, providing insights into an individual's well-being and assessment of their life, and has been shown to vary with changes in personality over time (Boyce et al., 2013) . The current work suggests this finding can be considered in relation to hedonic balance, with personality potentially influencing an individual's affect and in turn their levels of LS. We have also highlighted how relationships between change in personality and changes in LS may be different across the age span. These findings are consistent with previous research establishing independent life-course trajectories for both personality and LS. Future research in this area should continue to investigate personality as a dynamic construct, and explore the impact of these changes on measures of health and well-being.
Similar to the present paper, this should involve understanding the role of potential mediators such as hedonic balance.
